® 



J 



Europaisches Paten tarn t 
European Patent Office 
Office europeen des brevets 



111 nn 1 1 iii ii in ii i 

@ Publication number : 0 488 685 A2 




(12) 



@ Application number: 91310945.0 
@ Date of filing: 27.11.91 



EUROPEAN PATENT APPLICATION 

© int. ci. 5 ; H04Q 11/04, H04M 11/06 



(§) Priority: 29.11.90 JP 332111/90 
18.12.90 JP 411545/90 

(43) Date of publication of application : 
03.06.92 Bulletin 92/23 

@ Designated Contracting States : 
DE FR GB 

(71) Applicant : FUJITSU LIMITED 
1015, Kamikodanaka Nakahara-ku 
Kawasaki-shi Kanagawa 211 (JP) 

(72) Inventor : Takebayashi, Tomoyoshi 

c/o Fujitsu Limited, 1015 Kamikodanaka 
Nakahara-ku, Kawasaki-shi, Kanagawa 211 
(JP) 



Inventor : Azami, Toshihiro 

c/o Fujitsu Limited, 1015 Kamikodanaka 

Nakahara-ku, Kawasaki-shf, Kanagawa 211 

(JP) 

Inventor: Matsukura, Ryuichi 

c/o Fujitsu Limited, 1015 Kamikodanaka 

Nakahara-ku, Kawasaki-shi, Kanagawa 211 

(JP) 

Inventor : Okuyama, Satoshi 

c/o Fujitsu Limited, 1015 Kamikodanaka 

Nakahara-ku, Kawasaki-shi, Kanagawa 211 

(JP) 

Inventor : Hasegawa, Hiroki 

c/o Fujitsu Limited, 1015 Kamikodanaka 

Nakahara-ku, Kawasaki-shi, Kanagawa 211 

(JP) 

(74) Representative : Rackham, Stephen Neil et al 
GILL JENNINGS & EVERY 53-64 Chancery 
Lane 

London WC2A 1HN (GB) 



(S) ISDN interface unit 

(57) An ISDN interface unit (20) interconnects a 
data processing unit (70), an ISDN (80), and an 
analog telephone (50) and comprises a DMA 
request signal generation circuit (3) for generat- 
ing a DMA request signal from an 8 kHz clock 
signal from an ISDN line. In accordance with the 
request signal, PCM coded data input from the 
ISDN line is transferred, using DMA, to a mem- 
ory of the data processing unit (70) or vice 
versa. Alternatively the ISDN interface unit com- 
prises a code conversion circuit (8), and data 
stored in the data processing unit (70) are 
converted to nonlinear PCM coded data and 
transmitted to the ISDN line or vice versa. Furth- 
er, the ISDN interface unit (20) comprises com- 
munication functions for the digital signal and 
for the voice band signal, a control channel 
signal sent from the ISDN line is interpreted, 
and one of these communication functions can 
be selected. 
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The present invention relates to an ISDN (Inte- 
grated Services Digital Network) interface unit moun- 
ted on a data processing unit e.g., a personal 
computer or the like, for processing an interface be- 
tween an ISDN line and the data processing unit, and 
particularly to an ISDN interface unit using a higher 
grade service that can be provided without depending 
on a communication partner's ISDN progress, and 
also relates to an ISDN interface unit using a connec- 
ted analog telephone that can ring. 

It is advantageous for a communication terminal 
to execute a multi-media communication service to 
which an ISDN high speed communication or a 
plurality of channel functions is applied, using an 
existing personal computer. In this regard, although 
the ISDN can provide a high grade communication 
service, since the connecting sequence is compli- 
cated compared with a conventional telephone net- 
work, the interface circuit connecting between the 
personal computer and the ISDN is necessary. As an 
interface circuit, there is a terminal adaptor and an 
ISDN interface unit. The terminal adaptor is provided 
with a module corresponding to a modem in a conven- 
tional analog line, it is connected to an RS232C port 
(American National Standards Institute) in the per- 
sonal computer or the like, and a data communication 
through the ISDN is realized. On the other hand, the 
ISDN interface unit is mounted on an option slot in the 
personal computer, a physical connection to the ISDN 
or a connecting sequence to the ISDN exchange is 
realized. 

The purpose of the conventional ISDN interface 
unit is to form a combination of the information proces- 
sing of the personal computer and the digital infor- 
mation communication, and generally it has both the 
ISDN connecting function and the data communi- 
cation function e.g., data link control function or the 
like. Further, by controlling the connecting sequence 
from the personal computer, it is constituted such that 
a higher grade telephone service can be realized. By 
providing an audio apparatus for the telephone (e.g., 
handset or the like) service hereinafter, some of the 
conventional ISDN interface units are constituted to 
provide a voice communication service. 

In the conventional ISDN interface unit, however, 
as a first problem, the data communication service 
and the voice communication service are treated 
independently, and storage into the personal com- 
puter of the digital voice signal from the tine and the 
transmission of the voice data in the personal com- 
puter to the line, cannot be carried out. Accordingly, 
in the conventional ISDN interface unit, for example, 
storage of the digital voice signal in the personal com- 
puter, the playback of the stored digital voice signal by 
the PCM (Pulse Code Modulation) sound source, and 
reuse of the voice data, cannot be executed, because 
of the different coding between the voice data by the 
PCM sound used in the personal computer and the 



voice data used in the ISDN line. 

In addition, as a second problem, in the conven- 
tional ISDN interface unit, only digital communication 
is realized and data communication in the voice band 

5 signal is not supported. For example, in the terminal 
adaptor, the conversion from the digital signal (e.g., 
speed of 9600 bps) of the standard of the RS232C to 
the digital signal series of the ISDN 64 kbps is 
realized. The conversion realizes the V.110 standard 

10 standardized by CCITT. Some of the conventional 
ISDN interface units are provided with the above rate 
adaptation function. In the conventional ISDN inter- 
face unit, however, in this case, the conversion to the 
voice band signal realized by the modem cannot be 

15 executed. Namely, only digital data communication is 
realized, and data communication in the voice band 
signal is not supported. Therefore, by using the con- 
ventional ISDN interface unit, communication to the 
network information service center or the like connec- 

20 ted to the existing analog network cannot be carried 
out. 

Further, as another problem in the conventional 
example, in order to produce the ring of an analog 
telephone, a high voltage and low frequency signal of 

25 75 Vrms and 16 Hz is necessary. In the conventional 
telephone network, the ring is generated in the tele- 
phone exchange station. 

When the analog telephone is connected to the 
ISDN, which does not generate a ring, hitherto, there 

30 arises a problem in that the analog telephone cannot 
produce the ring. 

As one method for the above problem, it is con- 
sidered that the ISDN interface unit connected to the 
analog telephone, and processing the interface pro- 

35 cess to the ISDN, provides a ring signal generator 
generating a ring signal. However, the ring signal 
generator generating a ring signal having a high volt- 
age and low frequency, such as 75 Vrms and 16 Hz, 
must be very large. On the other hand, the above- 

40 mentioned ISDN interface unit requires a small size to 
realize the various functions, for example, the exten- 
ded board in the personal computer. Accordingly, in 
fact, the above scale cannot be used. 

An object of the present invention is to provide an 

45 ISDN interface unit that can provide a higher grade 
service in accordance with the ISDN progress of a 
communication partner. 

Further, another object of the present invention is 
to provide a small ISDN interface unit that can ring an 

so analog telephone connected to the ISDN. 

According to a first aspect of the present inven- 
tion, there is provided an ISDN interface unit mounted 
on a data processing unit for processing an interface 
process between the data processing unit and an 

55 ISDN line, characterized in that the ISDN interface 
unit comprises a DMA (Direct Memory Access) 
request signal generation circuit for generating a DMA 
request signal from an 8 kHz clock signal obtained 
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from the ISDN line; a PCM coded data input from the 
ISDN line is transferred, using the DMA, to a memory 
of the data processing unit or PCM coded data stored 
in the memory of the data processing unit is transfer- 
red, using the DMA, to the ISDN line in accordance 
with the DMA request signal. 

According to a second aspect of the present 
invention, there is provided an ISDN interface unit 
mounted on a data processing unit for processing an 
interface process between the data processing unit 
and an ISDN line, characterized in that the ISDN inter- 
face unit comprises a code conversion circuit for con- 
verting between codes of a coded nonlinear PCM 
code used in the ISDN line, and a coded linear PCM 
code used in the data processing unit; data stored in 
the data processing unit are converted to nonlinear 
PCM coded data in accordance with the conversion of 
the code conversion circuit and are transmitted to the 
ISDN line; the nonlinear PCM coded data sent from 
the ISDN line are converted to the linear PCM coded 
data, and are stored in the data processing unit 

According to a third aspect of the present inven- 
tion, there is provided an ISDN interface unit mounted 
on a data processing unit for processing an interface 
process between the data processing unit and an 
ISDN line, characterized in that the ISDN interface 
unit comprises a code conversion circuit for convert- 
ing between codes of a coded nonlinear PCM code 
used in the ISDN line, and a coded linear PCM code 
used in the data processing unit, and an additional cir- 
cuit for adding a voice signal output to the ISDN line, 
or nonlinear PCM coded data of voice signal input 
from the ISDN line, and nonlinear PCM coded data 
output from the code conversion circuit; the voice sig- 
nal is combined with stored data in the data proces- 
sing unit in accordance with the additional process of 
the addition circuit and the combined data are output 
to the ISDN line or an analog telephone. 

According to a fourth aspect of the present inven- 
tion, there is provided an ISDN interface unit mounted 
on a data processing unit for processing an interface 
process between the data processing unit and an 
ISDN line, characterized in that the ISDN interface 
unit comprises a digital signal communication circuit 
and a voice band signal communication circuit; one of 
said communication circuits can be selected by inter- 
preting a control channel signal given from the ISDN 
line; when transmitting, as a first step, the transmis- 
sion is carried out to match the digital signal communi- 
cation circuit; when a response from a communication 
partner is received, the communication is carried out 
by using the digital signal communication circuit, 
when a disconnect message is received instead of a 
response, as a second step, a retransmission is auto- 
matically carried out to match the voice band signal 
communication circuit 

According to a fifth aspect of the present inven- 
tion, there is provided an ISDN interface unit for pro- 



cessing an interface process to an ISDN and to an 
analog telephone, characterized in that the ISDN 
interface unit comprises a ring signal controller for 
supplying a control signal to designate the generation 

5 of a ring of the analog telephone through a modular 
jack connecting the analog telephone when a connec- 
tion is designated to the analog telephone from the 
ISDN; a ring signal generator for generating a ring sig- 
nal to obtain the ring of the analog telephone corre- 

w sponding to the ISDN interface unit; a switch means 
for selecting one of the ring signals generated by the 
ring signal generator and a voice signal output 
through the modular jack and for supplying the selec- 
ted signal to the analog telephone; the switch means 

15 supplies the ring signal generated by the ring signal 
generator to the analog telephone when the ring sig- 
nal controller outputs the control signal. 

According to a sixth aspect of the present inven- 
tion, there is provided an ISDN interface unit for pro- 

20 cessing an interface process to an ISDN and to an 
analog telephone, characterized in that the ISDN 
interface unit comprises a ring signal controller for 
supplying a control signal to designate the generation 
of a ring of the analog telephone through a modular 

25 jack connecting the analog telephone when a connec- 
tion is designated to the analog telephone from the 
ISDN, and a sounder for generating a ring of the 
analog telephone corresponding to the ISDN inter- 
face unit The sounder generates the ring when the 

30 ring signal controller outputs the control signal. 

Other features and advantages of the invention 
will be apparent from the following description given 
with reference to the accompanying drawings. 

35 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is an explanatory block diagram of a 
communication processing system to which this 
invention is applied; 
40 Fig. 2 is a block diagram of an ISDN interface unit 

according to a first embodiment of the invention; 
Fig. 3 is a detailed block diagram of the ISDN 
interface unit of Fig. 2; 

Fig. 4 is a partial detailed block diagram of the 
45 ISDN interface unit of Fig. 3; 

Fig. 5 is a partial block diagram of the ISDN inter- 
face unit according to a second embodiment of 
the invention; and 

Fig. 6 is a partial block diagram of the ISDN inter- 
so face unit according to a third embodiment of the 
invention. 

In Fig. 1, a block diagram of a communication pro- 
cessing system to which this invention is applied is 
shown. As shown in the figure, an ISDN interface unit 
55 20 according to the invention executes an interface 
process between a personal computer 70 and an 
ISDN 80 and, for example, an analog telephone 50 or 
the like is connected thereto. The ISDN 80 is conv 
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bined with an existing analog network 90 until com- 
pletely converted to the ISDN 80. In Fig. 1 , a reference 
numeral 60 denotes the DSU (Digital Service Unit). 

Below, a first embodiment of this invention is exp- 
lained with reference to Fig. 2. s 

In Fig. 2, 1 denotes an ISDN connection circuit 
corresponding to OSI (Open Systems Interconnec- 
tion) model layer 1, and it constitutes a physical inter- 
face in the connection to the ISDN line. The ISDN 
connection circuit 1 outputs a control channel signal 10 
(D channel signal) for connecting the ISDN and a 64 
kbps information channel signal (B channel signal) 
that includes a voice signal and data information when 
the ISDN connection circuit 1 receives a digital signal 
from the ISDN line. 2 denotes a ISDN connection con- 15 
trol circuit corresponding to OSI model layer 2 and 3. 
The ISDN connection control circuit 2 executes an 
extraction and an interpretation of the ISDN connec- 
tion control message from the control channel signal 
separated by the ISDN connection circuit 1 . 3 denotes 20 
a DMA request signal generation circuit for generating 
the DMA request signal from a 8 kHz clock signal for 
the voice signal obtained from the ISDN line. 

4 denotes a personal computer interface circuit 

that executes an interface process to the personal 25 
computer connected to the ISDN interface unit, and 
provides it with a DMA control interface. 6 denotes a 
telephone interface circuit that executes an interface 
process to the analog telephone connected to the 
ISDN interface unit 7 denotes a voice codec, which 30 
converts an analog signal to a nonlinear PCM code 
digital signal or vice versa. 8 denotes a code conver- 
sion circuit, which converts the nonlinear PCM code 
digital signal to a linear PCM code digital signal or vice 
versa. The code conversion circuit 8 sometimes does 35 
not convert the signal and outputs the input data as it 
is. 9 denotes an addition circuit, which adds nonlinear 
PCM coded data of a voice signal and nonlinear PCM 
coded data from the code conversion circuit 8. One of 
the voice sig nals added by the addition circuit 9 is sup- 40 
plied from the ISDN line and other voice signal is sup- 
plied to the ISDN line. Further, the addition circuit 9 
sometimes does not add and outputs the input data as 
it is. 

5 denotes a data buffer circuit, which stores data 45 
to supply the ISDN line or data supplied from the ISDN 

line. 10 denotes a communication way determination 
circuit included in the ISDN connection control circuit 
2 which determines the communication way that 
belongs to a communication partner by interpreting so 
the control channel signal given from the ISDN line. II 
denotes a data link control circuit which connects data 
link to the communication partner, for example, by 
executing a sequence of HDLC (High-level Data Link 
Control Procedures). 12 denotes a rate adaptation cir- 55 
cuit which converts the data having communication 
speed used in the conventional personal computer 
communication to 64 kbps, which is a communication 



speed in the ISDN line, or vice versa. 13 denotes a 
first switch that bypasses the rate adaptation circuit 
12. 14 denotes a modem circuit that converts an 
analog signal to a digital signal, or vice versa. 15 
denotes a second switch that selects either the tele- 
phone interface 6 or the modem circuit 14. 1 6 denotes 
a third switch that selects either the voice codec 7, the 
rate adaptation circuit 12 or the first switch. 17 
denotes a fourth switch that selects the input signal for 
the voice codec 7 from the outputs of the third switch 
16 and the addition circuit 9. 

When the ISDN connection control circuit 2 
detects the reception of the voice signal from the 
ISDN line in accordance with the control channel sig- 
nal, the DMA request signal generation circuit 3 gen- 
erates and supplies the DMA request signal to the 
personal computer interface circuit 4. When the per- 
sonal computer interface circuit 4 receives the DMA 
request signal, it transfers, using DMA, the nonlinear 
PCM code voice signal separated by the ISDN con- 
nection circuit 1 and passing through the addition cir- 
cuit 9 and the code conversion circuit 8, as is, to the 
personal computer. 

As mentioned above, the digital voice signal from 
the ISDN line can be stored in the personal computer. 
The voice signal does not have a packet structure dif- 
ferent from the data information, therefore, the voice 
signal is directly transferred, using DMA, in the per- 
sonal computer, the digital voice signal from the ISDN 
line is stored in the personal computer at high speed, 
and after that the data can be stored at an optimum 
condition for the personal computer, as a PCM voice 
signal source. 

In this embodiment, if the output of the stored data 
of the personal computer to the ISDN line is reques- 
ted, since the personal computer interface circuit 4 
transfers the data to the code conversion circuit 8 in 
accordance with the DMA request signal when the 
transferred data is the linear PCM code, the code con- 
version circuit 8 converts the data to the nonlinear 
PCM code data. Then, the ISDN connection circuit 1 
sends the nonlinear PCM code data that passes 
through the addition circuit 9, to the ISDN line. On the 
other hand, when the nonlinear PCM code data stored 
in the personal computer from the ISDN line is sent, 
the code conversion circuit 8 converts the nonlinear 
PCM code data that passes through the addition cir- 
cuit 9 as it is, to the linear PCM code data, and the per- 
sona! computer interface circuit 4 transfers, using 
DMA, the data to the personal computer. 

As mentioned above, the linear PCM coded data 
usually used in the personal computer can be sent to 
the ISDN line, and the voice data sent from the ISDN 
line can be utilized again in the personal computer as 
linear PCM coded data. 

In this embodiment, when a combination of the 
voice signal stored in the personal computer and the 
voice signal output from the analog telephone 50 and 
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an output to the ISDN line are requested, the code 
conversion circuit 8 converts the voice signal formed 
by the linear PCM code in the personal computer, into 
the nonlinear PCM code; the addition circuit 9 adds 
the converted nonlinear PCM code voice signal, and s 
the voice signal sent through the voice codec 7 from 
the analog telephone. Then, the ISDN connection cir- 
cuit 1 sends the added nonlinear PCM code voice sig- 
nal to the ISDN line. While, if the combination of the 
voice signal stored in the personal computer and the 10 
voice signal sent from the ISDN line and the output to 
the analog telephone are requested, the code conver- 
sion circuit 8 converts the voice signal in the personal 
computer, which is formed by the linear PCM code, to 
the nonlinear PCM code, and the addition circuit 9 15 
adds the converted nonlinear PCM code voice signal 
and the voice signal sent from the ISDN line. Then, the 
voice codec 7 converts the voice signal to the analog 
signal, and the telephone interface circuit 6 outputs 
the converted voice signal to the analog telephone. 20 

By using the above embodiment, for example, 
music stored in the personal computer becomes 
background music, and the voice signal can be sent 
to the ISDN line. Also, for example, the music stored 
in the personal computer becomes background 25 
music, and the voice signal for the analog telephone 
can output the same as main music. 

Below, in the first embodiment, the explanation 
regarding the fourth aspect of the invention is des- 
cribed. 30 

First, according to the designation from the per- 
sonal computer, the ISDN interface unit starts to com- 
municate to the communication partner using the 
digital communication circuit. At that time, a bearer 
capability in a setup message in a layer 3 message 35 
sent to the ISDN line is designated as 64 kbps nonli- 
mited digital data. If the communication partner has a 
digital communication circuit, a response message is 
returned through the ISDN line and the communi- 
cation starts. On the other hand, if the communication 40 
partner does not have the digital communication cir- 
cuit, a disconnect message is returned. In this case, 
the setup message, having the bearer capability of 3.4 
kHz, is immediately transmitted again. When the 
above communication process is executed, since the 45 
ISDN interface unit provides at least the data link con- 
trol circuit 11 and the rate adaptation circuit 12 as a 
digital signal communication circuit, and at least the 
modem circuit 14 and the voice codec 7 as a voice 
band signal communication circuit, the high grade so 
communication process to the communication termi- 
nal connected to the existing analog network can be 
executed without limiting the ISDN. In addition, whe- 
rein the personal computer selects and processes 
regarding the communication circuit is explained, 55 
however, the CPU (Central Processing Unit) of the 
ISDN interface unit may process to select the com- 
munication circuit. By using this embodiment, during 



the progress term of the ISDN, the communication for 
the existing analog network can be performed in 
accordance with a higher grade communication pro- 
cess. 

In Fig. 3, the detailed circuit constitution of the 
ISDN interface unit according to the first embodiment 
is shown. In the figure, 21 denotes a CPU, 22 denotes 
a ROM (Read Only Memory), 23 denotes a RAM 
(Random Access Memory), 24 denotes an address 
decode logic circuit, 25 denotes an address bus, 26 
denotes a data bus, 27 denotes personal computer 
bus interface circuit, 28 denotes an ISDN interface 
control LSI (Large-scale Integrated Circuit), 29 
denotes a transformer, 30 denotes a buffer block, 31 
denotes a code conversion and addition ROM, 32 
denotes a parallel/serial conversion block, 33 denotes 
a parallel/serial conversion circuit, 34 denotes a com- 
munication control LSI, 35 denotes a V.1 10 circuit, 36 
denotes a V.22 modem circuit, 37 denotes a voice 
codec, 38 denotes an analog switch, 39 denotes a 
switch, 40 denotes a matrix switch, 41 denotes a per- 
sonal computer bus connector, 42 denotes an 8 pin 
modular connector, and 43 denotes a 6 pin modular 
connector. 

The personal computer bus interface circuit 27 
realizes the personal computer interface circuit 4 in 
Fig. 2. The ISDN interface control LSI 28 realizes the 
ISDN connection circuit 1 and the ISDN connection 
control circuit 2 in Fig. 2, and the buffer block 30 
realizes the data buffer circuit 5 in Fig. 2. The code 
conversion and addition ROM 31 converts the linear 
PCM code voice signal to the nonlinear PCM code 
voice signal, and adds the converted nonlinear PCM 
code voice signal and the nonlinear PCM code voice 
signal output from the voice codec 37. The communi- 
cation control LSI 34 executes a communication con- 
trol process and realizes the data link control circuit 1 1 
in Fig. 2. The V.1 1 0 circuit 35 corresponds to the rate 
adaptation circuit 12 explained in Fig. 2 and executes 
the rate adaptation process in the V.1 10 in the CCIT 
recommendation. The V.22 modem circuit 36 corres- 
ponds to the modem circuit 14 in Fig. 2, and executes 
the modem process in the V.22 of the CCIT recom- 
mendation. The voice codec 37 realizes the voice 
codec 7 in Fig. 2, and the matrix switch 40 executes 
a switching of the circuit selection used in the com- 
munication process. The personal computer bus con- 
nector 41 connects the personal computer 70 in Fig. 
1 , the 8 pin modular connector 42 connects the DSU 
60 in Fig. 1, and the 6 pin modular connector 43 con- 
nects the analog telephone 50 in Fig. 1. 

In Fig. 4, the details of the buffer block 30, the 
code conversion and addition ROM 31, and the par- 
allel/serial conversion block 32 are shown. In the fig- 
ure, the elements explained in Fig. 3 are shown by the 
same reference numerals. The parallel/serial conver- 
sion circuit 33 shown in Fig. 3 consists of a shift regi- 
ster as shown in Fig. 4, and receives serial data from 
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the voice codec 37 as an input and the input data is 
shifted synchronizing with a 64 kHz clock signal and 
converted to 8 bits parallel data. 

As shown in Fig. 4, the buffer block 30 comprises 
a 16 bits register 301 for latching the linear PCM 
coded data from the personal computer 70 input 
through an inner bus and a register 302 which latches 
the data (nonlinear PCM coded data or linear PCM 
coded data) output to the personal computer 70 
synchronized with a 8 kHz signal and outputs the data 
to the personal computer 70 through the data bus 26. 
The code conversion and addition ROM 31 comprises 
a code conversion ROM 311 that converts 16 bits 
linear PCM coded data from the register 301 to non- 
linear PCM coded data and obtains a 8 bit voice sig- 
nal, and an addition and conversion ROM 312 that 
adds a nonlinear PCM code voice signal from the 
voice codec 37 through the parallel/serial conversion 
circuit 33 and nonlinear PCM code voice signal from 
the code conversion ROM 311. The parallel/serial 
conversion block 32 comprises a shift register 321 
that is loaded by nonlinear PCM coded data from the 
addition and conversion ROM 312 synchronizing with 
a 8 kHz clock and outputs to the matrix switch 40 as 
serial data synchronizing with a 64 kHz clock, and a 
shift register 322 shifts the voice signal or the like 
input through the matrix switch 40 synchronizing with 
a 64 kHz clock, executes the conversion to 8 bits par- 
allel data, and supplies the data to the register 302. 

Below, operations of this embodiment are exp- 
lained. First, the process when the data from the ISDN 
line are stored in the personal computer 70 is exp- 
lained. 

When the data (linear PCM coded data or non- 
linear PCM coded data) from the ISDN line are stored 
in the personal computer 70, the matrix switch 40 sup- 
plies the data given from the ISDN line through the 
ISDN interface control LSI 28 to the shift register 322 
in the parallel/serial conversion block 32, and the shift 
register 322 supplies the input data to the register 302 
in the buffer block 30. In this process, when the data 
from the ISDN line is the nonlinear PCM code voice 
signal, since the voice signal does not have header 
information different from the data information, if the 
voice signal is transferred, using DMA, to the personal 
computer 70 as is, the voice signal can be stored as 
data of a size within a limit of the memory capacity of 
the personal computer 70. 

In this embodiment, only the code conversion 
ROM 311, which converts the linear PCM coded data 
to the nonlinear PCM coded data, is disclosed, how- 
ever, the code conversion ROM executing the reverse 
conversion is provided; in accordance with the code 
conversion ROM, the nonlinear PCM coded data from 
the ISDN line is converted to the linear PCM coded 
data, and the converted linear PCM coded data can 
be transferred to the personal computer 70. As a 
result, the coded code may not be converted by the 



personal computer 70. 

Next, the process of combination of the voice sig- 
nal stored in the personal computer 70 and the voice 
signal from the analog telephone 50, and the process 
5 of outputting the combined signal to the ISDN line are 
explained. 

When the voice signals are combined, the regis- 
ter 301 latches the linear PCM code voice signal 
stored in the personal computer 70, and the code con- 
to version ROM 31 1 converts the voice signal to the non- 
linear PCM coded data. Accordingly, the addition and 
conversion ROM 312 adds the nonlinear PCM code 
voice signal from the voice codec 37 through the par- 
allel/serial conversion circuit 33 and the nonlinear 

15 PCM code voice signal from the code conversion 
ROM 311, and the shift register 321 converts the 
added nonlinear PCM code voice signal to the serial 
data. Then, the matrix switch 40 outputs the combined 
voice signal of the nonlinear PCM code of the serial 

20 data to the ISDN interface control LSI 28. By this com- 
bination of the voice signal, various services such as 
background music stored in the personal computer 
70, and voice signals from the analog telephone 50 
supplied mainly to the ISDN line are provided. 

25 In this embodiment, the additional object of the 

addition and conversion ROM 312 is that the non- 
linear PCM code voice signal generated from the 
analog telephone 50, and the matrix switch 40, out- 
puts the added voice signal to the ISDN tine. Although 

30 the above disclosure is performed, the additional 
object of the addition and conversion ROM 312 may 
be the nonlinear PCM code voice signal from another 
device from the ISDN line, and the matrix switch 40 
may output the added voice signal to the analog tele- 

35 phone 50 belonging to the ISDN interface unit through 
the voice codec 37. By using the above construction, 
the combined voice signal may be output to the 
analog telephone 50. 

Further, in this embodiment it is disclosed that 

40 the addition and conversion ROM 312 operates the 
add function, however, the addition and conversion 
ROM 312 may be designated by the personal com- 
puter 70, and the nonlinear PCM coded data from the 
voice codec 37 may be set at zero value (bit string of 

45 all "1 " as a nonlinear PCM code) and add them. As a 
result, the nonlinear PCM coded data obtained by the 
operation of the code conversion ROM 31 1 can output 
to the ISDN line as it is, and then, the linear PCM 
coded data stored in the personal computer 70 can be 

so converted to the nonlinear PCM coded data and out- 
put to the ISDN line. In Fig. 4 the abbreviation is as 
follows; IN: input, SC: shift clock, LD: load, OUT: out- 
put, CK: clock, OE: output enable. 

As shown in Fig. 3, the ISDN interface unit 20 pro- 

55 vides the communication control circuit LSI 34 execut- 
ing a data link function, the V.110 circuit 35, the V.22 
modem circuit 36, and the voice codec 37, and uses 
switches to transfer paths. In this embodiment, the 
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communication processes are performed in accord- 
ance with the following sequence. 

Namely, when transmitting, the personal com- 
puter 70 first uses a setup message designating the 
64 kbps nonlinear digital data in the bearer capability 
and starts to process the line connection as digital 
communication. Then, when the response message 
returns through the ISDN line and starts to communi- 
cate, in accordance with the root of the communi- 
cation control LSI 34, the switch 39, the V.1 10 circuit, 
the matrix switch 40, and the ISDN interface control 
LSI 28, and in response to the communication func- 
tion of the ISDN communication, data transfer to the 
communication partner can be realized. On the other 
hand, when the communication partner does not have 
the digital communication function, the disconnect 
message is returned, thus in this case, retransmission 
is immediately carried out using a setup message, 
bearer capability of which is 3.4 kHz signal. When the 
response message is returned via the ISDN line in 
accordance with the retransmission and the com- 
munication starts, the communicatioq for the com- 
munication partner starts in accordance with the 
sequence root of the communication control LSI 34, 
the switch 39, the V. 22 modem circuit 36, the analog 
switch 38, the voice codec 37, the parallel/serial con- 
version circuit 33, the code conversion and addition 
ROM 31 (the code conversion and addition is not car- 
ried out), the parallel/serial conversion block 32, the 
matrix switch 40, and the ISDN interface control LSI 
28. Namely, the data communication to the communi- 
cation partner is started by the voice band signal using 
the V.22 modem circuit 36 and the voice codec 37. 

By using the above communication sequence, 
during the ISDN progressing step, the communication 
for the existing analog network can be carried out in 
accordance with a higher grade communication pro- 
cess. 

By using this embodiment, the ISDN interface 
unit, by which both the data communication service 
and the voice communication service can be pro- 
vided, is obtained. 

Next, a second embodiment of the invention is 
explained in detail with reference to Fig. 5. 

In the figure, 102 denotes a ring signal generation 
circuit correspondingly provided to the ISDN interface 
unit, 50 denotes an analog telephone connected to 
the ISDN interface unit. The ring signal generation cir- 
cuit 102, for example, when the ISDN interface unit is 
mounted on a personal computer expanded board, is 
provided in the personal computer. 6 denotes a tele- 
phone interface, which is a hardware interface for the 
analog telephone 50. Further, the telephone interface 
6 comprises a subscriber line interface 113 for accom- 
modating the analog telephone 50, a relay driver con- 
troller 115, and a modular jack that has more than four 
poles and is connected to the analog telephone. 

The relay driver controller 115 supplies an ON or 



OFF signal which designates the generation of the 
ring signal of the analog telephone 50. The ON/OFF 
signal uses two poles of the modular jack 1 14, one of 
the two poles is grounded, and the signal through 

5 another pole is turned ON or OFF. 

The ring signal generation circuit 102 comprises 
a ring signal generator 1 20, a relay switch 121 , a mod- 
ular jack 122, and a relay driver 123. 

The relay switch 121 selects a ring signal from the 

10 ring signal generator 120 or a communication signal 
from the subscriber line interface 113 through the 
modular jack 1 14, and supplies the same to the mod- 
ular jack 122 in response to the ON/OFF signal from 
the relay driver controller 1 1 5 through the relay driver 

15 123. 

When the relay driver controller 1 15 outputs the 
ON signal, the relay driver 123 excites the relay switch 
121 to select the ring signal. When the relay driver 
controller 1 1 5 outputs the OFF signal, the relay switch 
20 121 is not energized and selects the communication 
signal. 

In the above embodiment, when the relay driver 
controller 115 in the telephone interface 6 receives 
the designation of the connection to the analog tele- 

25 phone 50 from the ISDN, the relay driver controller 
115 supplies an ON signal to designate the gener- 
ation of the ring of the analog telephone 50 through 
the modular jack 114. When the relay driver 123 
receives the ON signal, the relay driver 123 excites 

30 the relay switch 121 and controls the relay switch 121 
to select and output the ring signal generated by the 
ring signal generator 120. By this control, the 75 Vrms 
and 16 Hz ring signal from the ring signal generator 
120 is input to the analog telephone 50, thus the 

35 analog telephone 50 produces the ring. In this embo- 
diment, the ISDN interface is made to reduce the size 
thereof. 

In Fig. 6, a third embodiment of the invention is 
shown. In the figure, the same elements in Fig. 5 are 

40 shown by the same reference numerals. 

In Fig. 6, 102a denotes a ring signal generation 
circuit that is provided corresponding to the ISDN 
interface unit and comprises a sounder 140 and a 
modular jack 141. For example, if the ISDN interface 

45 unit is provided as a personal computer expanded 
board, the ring signal generation circuit 102a is 
accommodated in the personal computer. Namely, 
the circuit 102a is provided corresponding to the ISDN 
interface unit 

so The telephone interface is the same as that of in 

Fig. 5 except for the sounder controller 1 15a. 

The sounder controller 1 1 5a supplies an ON/OFF 
signal to designate the sound generation of the soun- 
der 140. The ON/OFF signal from the sounder control- 

55 ler 1 1 5a uses two poles in the modular jack, one of the 
two poles is grounded and another pole is supplied 
with an ON/OFF signal and the ON/OFF signal is out- 
put to the ring signal generation circuit 102a. 
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The sounder 140 generates a ring of the analog 
telephone 50. The communication signal from the 
subscriber line interface through the modular jack 114 
is supplied to the analog telephone 50 through the 
modular jack 141. 

In Fig. 6, the sounder controller 1 15a of the tele- 
phone interface 6 receives instruction concerning the 
connection to the analog telephone 50 from the ISDN, 
then, the sounder controller 1 1 5a supplies an ON sig- 
nal designating the generation of the ring sound of the 
analog telephone 50 through the modular jack 114. 
The sounder 140 receives the ON signal, then the 
sounder 140 generates a ring similar to the ring of the 
analog telephone 50. 

By using this third embodiment, a small ISDN 
interface unit is maintained and the same ring of the 
connected analog telephone 50 can be obtained. 



Claims 

1. An ISDN interface unit mounted on a data proces- 
sing unit (70) and processing an interface pro- 
cess between the data processing unit (70) and 
an ISDN line, characterized in that the ISDN inter- 
face unit (20) comprises 

a DMA request signal generation circuit (3) 
for generating a DMA request signal from an 8 
kHz clock signal obtained from the ISDN line; 

a POM coded data in put from the ISDN line 
is transferred, using DMA, to a memory of the 
data processing unit (70), or a POM coded data 
stored in the memory of the data processing unit 
(70) is transferred, using DMA, to the ISDN line, 
in accordance with the DMA request signal. 

2. An ISDN interface unit mounted on a data proces- 
sing unit (70) and processing an interface pro- 
cess between the data processing unit and an 
ISDN line, characterized in that the ISDN inter- 
face unit (20) comprises 

a code conversion circuit (8) for converting 
between coded codes of a coded nonlinear POM 
code used in the ISDN line and a coded linear 
PCM code used in the data processing unit (70); 

data stored in the data processing unit (70) 
are converted to nonlinear PCM coded data in 
accordance with the conversion of the code con- 
version circuit (8) and are transmitted to the ISDN 
line; the nonlinear POM coded data sent from the 
ISDN line are converted to the linear POM coded 
data and are stored in the data processing unit 
(70). 

3. An ISDN interface unit as set forth in claim 1 or 2, 
comprising 

an ISDN connection circuit (1) for execut- 
ing a physical interface in the connection to the 



ISDN line; when a digital signal from the ISDN line 
is received, for separating the digital signal, and 
for processing to obtain a 64 kbps information 
channel signal that is a control channel signal, a 

5 voice signal or data information; 

an ISDN connection control circuit (2) for 
extracting and interpreting an ISDN connection 
control message from the separated control 
channel signal, and 

10 a personal computer interface circuit (4) 

for executing an interface between the data pro- 
cessing unit (70) and the ISDN interface unit (20). 

4. An ISDN interface unit mounted on a data proces- 
15 sing unit (70) and processing an interface pro- 
cess between the data processing unit (70) and 
an ISDN line, characterized in that the ISDN inter- 
face unit (20) comprises 

a code conversion circuit (8) for converting 
20 between coded codes of a coded nonlinear PCM 
code used in the ISDN line and a coded linear 
POM code used in the data processing unit (70), 
and 

an addition circuit (9) for adding a voice 
25 signal output to the ISDN line or nonlinear PCM 

coded data of voice signal input from the ISDN 
line and nonlinear PCM coded data output from 
the code conversion circuit (8); 

the voice signal is combined with stored 
30 data in the data processing unit (70) in accord- 
ance with the addition process of the addition cir- 
cuit (9), the combined data are output to the ISDN 
line or an analog telephone (50). 

35 5. An ISDN interface unit as set forth in claim 4, com- 
prising 

an ISDN connection circuit (1) for execut- 
ing a physical interface in the connection to the 
ISDN line, for separating a digital signal when the 

40 digital signal from the ISDN line is received, and 

for processing to obtain a control channel signal 
for the connection to the ISDN and a 64 kbps 
information channel signal being a voice signal 
and data information; 

45 an ISDN connection control circuit (2) for 

extracting and interpreting an ISDN connection 
control message from the separated channel sig- 
nal; 

a personal computer interface circuit (4) 
so for executing an interface between the data pro- 
cessing unit (70) and the ISDN interface unit (20); 

a telephone interface circuit (6) for proces- 
sing an interface for a connected analog tele- 
phone (50), and 
55 a voice codec (7) for converting an analog 

signal to a nonlinear PCM code digital signal and 
inverting the same. 
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6. An ISDN interface unit mounted on a data proces- 
sing unit (70) and processing an interface pro- 
cess between the data processing unit (70) and 
an ISDN line, characterized in that the ISDN inter- 
face unit (20) comprises a digital signal communi- 
cation circuit and a voice band signal 
communication circuit; 

one of said communication circuits can be 
selected by interpreting a control channel signal 
given from the ISDN line; when transmitting, as a 
first step, the transmission is carried out to match 
the digital signal communication circuit; when a 
response from a communication partner is 
received, the communication is carried out by 
using the digital signal communication circuit; 
when a disconnect message is received instead 
of the response, as a second step, a retransmis- 
sion is automatically carried out to match the 
voice band signal communication circuit 

7. An ISDN interface unit as set forth in claim 6 com- 
prising 

at least a data link control circuit (11) and 
a rate adaptation circuit (12) as a digital signal 
communication circuit, and 

at least a modem circuit (14) and a voice 
codec (7) as a voice band signal communication 
circuit. 

8. An ISDN interface unit as set forth in claim 7 
further comprising 

an ISDN connection circuit (1) for execut- 
ing a physical interface in connection with the 
ISDN line, for separating a digital signal when the 
digital signal from the ISDN line is received, and 
for processing to obtain a control channel signal 
for connection to the ISDN, and a 64 kbps infor- 
mation channel signal being a voice signal and 
data information; 

a personal computer interface circuit (4) 
for executing an interface between the data pro- 
cessing unit (70) and the ISDN interface unit (20); 

a buffer circuit (5) for data transmitted to 
the ISDN line and supplied from the ISDN line, 
and 

a telephone interface circuit (6) for proces- 
sing an interface for a connected analog tele- 
phone (50). 

9. An ISDN interface unit for processing an interface 
process to an ISDN and to an analog telephone 
(50), characterized in that the ISDN interface unit 
(20) comprises 

a ring signal controller (115) for supplying 
a control signal to designate a generation of a ring 
of the analog telephone (50) through a modular 
jack (114) connecting the analog telephone (50) 
when a connection is designated to the analog 



telephone (50) from the ISDN; 

a ring signal generator (120) for generating 
a ring signal to obtain the ring of the analog tele- 
phone (50), corresponding to the ISDN interface 
5 unit (20); and 

a switch means (121) for selecting one of 
the ring signals generated by the ring signal 
generator (120) and a voice signal output through 
the modular jack (114) and for supplying the 
10 selected signal to the analog telephone (50); 

the switch means (121) supplies the ring 
signal generated by the ring signal generator 
(120) to the analog telephone (50), when the ring 
signal controller (11 5) outputs the control signal. 

15 

10. An ISDN interface unit for processing an interface 
process to an ISDN and to an analog telephone 
(50), characterized in that the ISDN interface unit 
(20) comprises 

20 a ring signal controller (11 5a) for supplying 

a control signal to designate a generation of a ring 
of the analog telephone (50) through a modular 
jack (114) connecting the analog telephone (50) 
when a connection is designated to the analog 

25 telephone (50) from the ISDN, and 

a sounder (140) for generating a ring of the 
analog telephone (50) corresponding to the ISDN 
interface unit (20); 

the sounder (1 40) generates the ring when 

so the ring signal controller (1 15a) outputs the con- 
trol signal. 
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